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In  diseasTS  with  a  syster.ic  affliction  of  the  connective  tissues, 
such  as  rheunatic  fever  and  progressive  polyarthritis,  the  intirate  aech- 
cniSES  of  retaholic  disorders  in  general,  and  of  protein  Ee-abolisn  dis¬ 
orders  in  particular,  have  not  yet  been  clarified  adec;uately,  and  they 
requiie  further  study.  The  relationship  of  these  changer,  to  the  inner- 
cost  disorders  of  cell  astabolisn  has  not  been  established  accurately,  al¬ 
though  the  significant  role  that  nude oprote ids  and  nucleic  acids  play  in 
the  s^-nthesis  and  rsetabolisia  of  proteins  is  kno’.’n.  It  has  been  observed 
that  various  derivatives  of  the  nucleic  acids  are  conponents  of  the  for- 
cents  and  co-fercents.  The  close  relationship  between  the  nucleic  acids 
and  antifp.n  structures  also  has  been  pointed  out. 

The  study  of  nucleic  acid  cetabolisc  in  various  pathological  pro¬ 
cesses  is  a  new  and  ticcly  problem.  The  disorders  and  disorganization  of 
the  system  of  connective  tissues  cay  depend  to  a  considerable  extent  on 
the  changes  in  nucleic  acid  metabolism. 

In  patients  suffering  from  rheumatic  lever  and  progressive  poly¬ 
arthritis  the  nucleic  acid  metabolism  is  relatively  xunexplored.  There 
are  only  iridividual  reports  on  the  q,uantitative  content  of  nucleic  acids 
in  the  connective  tissues,  as  a  function  rheumatic  process  activity  (R. 
Ptasheslcas,  M.  Ye.  Kurmayeva) .  In  our  previous  investigations  (I963), 
and  also  in  the  works  of  V.  P.  Kaznacheyev  et  al  (1964),  and  Oi  I.  Danis 
a:id  B.  Yusyavichyute  (1964),  an  attempt  wa..  made  to  study  cmantitatively 
the  DNA  content  in  the  blood  of  patients  suffering  from  rheumatic  fever. 

In  this  work  further  research  was  done  on  the  DIIA  content  in  the 
blood  (in  the  formed  components  of  the  nuclei)  of  rheumatic  fever  patients 
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attenpt  was  redo  also  to  ccr.pare  r.ho.ce  iat.n  •.■ith  certain  indi- 
ce'^'ors  that  characterise  the  ccrjr.o ct i'-u  tiocue  cyj-.„n  a;^  ^ive  an  indica¬ 
tion  of  the  acuteness  and  activity  of  the  process  (diphenilanlne  reaction, 
detemiination  of  sialic  acid).  A  comparative  study  was  made  of  the  quan¬ 
titative  DlIA  content  and  of  the  data  from  the  determination  of  the  anti¬ 
streptolysin  0  titers,  C-reactive  protein,  and  fibrinogen. 

In  our  investigations  we  used  Fersini's  modified  method  for  the  de¬ 
termination  of  Dill,  spectrophotometrically,  on  an  SF-2m  spectrophotometer 
with  automatic  recording.  The  calibration  curv’e  was  constructed  on  the 
basis  of  the  DIIA  standard  supplied  by  the  Immunological  Laboratory,  Insti¬ 
tute  of  Slsaunatisa,  Academy  of  Medical  Sciences  USSR. 

In  each  determination  the  content  was  computed  in  nicrograms 
per  10,000  leucocytes  and  reduced  to  1.0  milliliter  of  blood.  IThen  the 
DIIA  content  of  tonsil  tissue  was  stvidied,  it  \^as  cor^uted  in  aicrograms 
per  one  gram  of  tissue. 

In  all  we  investigated  311  patients.  These  included  l6o  with  rheu¬ 
matic  fever,  29  with  progressive  polyarthritis,  and  122  with  chronic  ton¬ 
sillitis.  Of  the  122  chronic  tonsillitis  patients,  the  DRA  content  of  the 
tonsil  tissue  w'as  studied  in  57 J  the  DKA  content  of  the  blood,  in  and 
the  DIiA  content  of  both  the  blood  and  tonsil  tissue,  in  21.  There  were  I85 
females  and  126  males .  The  brealdovn  by  ago  was  the  following:  from  I3  to 
25,  120  patients;  from  26  to  35>  115  patients;  fron  36  to  45,  4l  patients; 
from  46  to  55/  29  patients;  and  56  or  older,  six  patients. 


An  overwheidaing  majority  of  the  patients,  then,  wre  youths  or  per¬ 
sons  of  middle  age .  In  addition,  we  investigated  a  control  group  of  I8 
healihy  persons,  fron  20  to  31  years  of  age. 


There  were  125  patients  in  the  active  phase  of  rheumatic  fever,  and 
35  ir*  the  inactive  phase .  Of  the  125  rheumatic  fever  patients  in  the  ac¬ 
tive  phase,  nine  had  predominantly  articular  symptons,  and  II6  had  rheuma¬ 
tic  carditis.  The  course  was  acute  and  subacute  (activities  III  and  II) 
in  19  patients;  chronic  (activity  l)  in  67;  constantly  relapsing  in  35; 
a.nd  latent  (activity  l)  in  four.  The  attack  of  rheumatic  fever  was  the 
first  for  11  patients,  and  recurrent  for  114  who  had  developed  rheumatic 
heart  disorders.  Among  the  ll4  patients  with  some  valvular  disorder,  24 
hed  first-degree  circulation  insufficiency,  68  had  second-degree  insuffi¬ 
ciency,  and  two  had  third-degree  circulation  insufficiency.  Ve  observed 
20  patients  during  coc^plete  coztpcnsation. 
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inp  the  control  proup  (from  C.16  to  C.90  up  per  10,000  leuliocjtics;  or  rc- 
luccd  to  one  r.illineter  of  blood,  from  271  to  635  ;up/ril).  The  difference 
latwcen  the  moan  values  of  the  DliA.  cc.ntent  and  one  patients  with  an  acute 
cr  subacute  ccurse  (activities  III  and  II)  arhi  healthy  persons  was  clear- 
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antirhcunatic  treatoent,  before  release 


iiiacant  ffasuo 

from  tne  ward,  in  most  of  the  i.nvcstiGated  patients  (ten  patients  were  ex¬ 
amined  dynamically)  the  DiIA  contc.nt  actually  did  not  differ  from  normal 
(0.07  60  0.11  Alp  per  10,000  leukocytes;  reduced  to  one  nillilitcr  of  blood, 
63  to  91  .up/ml,  and  in  one  patient  l65AiG/ml).  In  other  words,  no  actual 
difference  was  found  in  the  DiIA.  content  between  patients  prior  to  their 
release  from  the  ward,  and  healthy  persons  (Table  i). 


/u"i  increased  LIIA  content  was  fou.nd  in  patients  with  a  chronic 
course  (activity  l)  of  the  disease  (0.l3  to  0.5^ yup  per  10,000  leuko- 
ciz-tes  in  60  of  the  67  patients,  or  I38  to  ^S^pup/nl).  In  seven  patients 
the  content  was  found  to  be  normal  (47  to  7o,uj/ml).  It  must  be  em¬ 
phasized  tliat  in  most  patients  who  initially  had  a  hiipc  DiIA  content  (in 
49  of  the  cO  patients  with  a.n  acute  course),  this  indicator  did  not  to- 
ceme  normal  before  their  release  from  the  ward  (the  DIIA  content  was  O.I8 
to  0.38  uip  per  10,000  leidwjcytes,  see  T.able  l).  In  these  patients  the 
DILI  content  reduced  to  one  milliliter  of  blood  (123  to  293  Mz/^)  lil^e- 
wise  did  not  become  norccal. 


Euanination  of  the  patients  with  a  continue "sly  relopsinp  rheuma¬ 
tic  process  showed  th..t  21  of  the  35  patients  had  a  DIIA  content  corre- 
spo:..';  ..j  to  the  .minimum  value  obtained  Ln  healthy  persons  (0.03  to  0.05 
per  10,000  Icu/.oci'tcs)  or  ever,  low-cr  (O.Ol  and  0.02  per  10,000  leuko- 
cimes).  In  is  ir.poi'tant  to  emphasize  that  in  the  case  of  leui:oper.ia, 
which  cccuriu.i  in  many  patients  of  this  croup,  there  is  a  distinct  DIIA 
i..:riiction  cf  the  blood  (ly  to  27.u^/ml).  In  five  of  the  :-fore-:;:‘r.tioned 
35  patient.;  the  recoidcd  DIIA  vcilim-s  in  the  blood  were  ncctcal  (60  to  75 
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Tabic  1 


DM  Content,  ^£;/l0,000  LcxUcocytes 
(Statistical  Data) 
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Key  to  Table  1: 

I  -  nosological  forms;  II  -  reliability  factor  (t) 

in  comparisons  with 
healthy  persons; 

A.  Rheumatic  fever 

1.  Active  phase,  acute  or  subacute  course  (activities  III 
and  II) 

a.  On  admission 

b.  Before  release 

2.  Active  phase,  chronic  course  (activity  I) 

a.  On  admission 

b.  Before  release 

3.  Inactive  phase 
.  Progressive  polyarthritis 
.  Gironic  tonsillitis 
.  Healthy  persons 

.  Chronic  tonsillitis  (in  tonsil  tissue,  jug/g  of  tissue) 

.  Victims  of  traffic  accidents  (in  tonsil  tissue,  Aig/g  of  tis¬ 
sue) 
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foro  (0.17  to  0.96  yuc  por  10.000  leulcocytes) .  Lecause  of  loukopenia  that 
occurred  in  four  out  of  these  nine  patients,  ana  when  controlling  the  re¬ 
sults  of  the  exar.inationo  by  reduction  to  one  rdlliliter  of  blood,  this 
increase  in  the  DTA  content  of  the  leukocytes  cannot  express  an  absolute 
increase  in  the  DIIA  content  of  the  blood  (reduced  to  one  nilliliter,  8? 
to  95liG/:tl).  Even  in  the  course  of  fixrther  otucy,  the  Bill  content  hard¬ 
ly  changed  in  patients  with  a  ccntinuo’usly  relapsing  fora  of  the  disease . 

In  three  of  the  four  patients  with  a  latent  course  (activity  l)  of 
the  disease,  an  increased  BILt  content  of  the  blood  was  recorded  (0.19  to 
0.93  per  10,000  iGukooi^'tes),  but  a  normal  content  in  the  remaining  case 
(0.12  jug  per  10,000  leuliocytes) . 

A  comparative  analysis  showd  that  the  highest  BIIA  content  occurs 
in  rheumatic  fever  patients  in  the  active  phase,  -with  predominantly  arti¬ 
cular  symptoms  of  the  disease . 

Wo  were  unable  to  find  any  statistically  significant  relationship 
between  the  BIIA  content  and  the  degree  of  circulation  ino'officiency . 

Fui'ther  study  of  the  BIIA  content  in  rhexjmatic  fever  patients  in  the 
inactive  phase  produced  the  following  findings.  In  25  of  the  35  rheumatic 
fever  patients  in  the  inactive  phase,  the  BWA  contone  per  10,000  lcukoc;/tes 
did  not  differ  from  the  values  obtained  in  healthy  persons  (O.05  to  0.15 ); 
also  the  absolute  DILA.  content  of  the  blood  (33  to  9I  Aig/nl)  did  not  differ 
from  the  noim.  In  ten  patients  the  DlliX  cc.ntent  of  the  blood  was  increased 
(0.16  to  0.28  >ug  per  10,000  leukocytes).  But  we  were  xuiable  to  establish 
with  sufficient  reliability  an  increase  in  the  BIIA  content  in  all  rheuma¬ 
tic  fever  patients  in  the  inactive  phase  (Table  l). 


The  exa.mination  of  progressive  polyarthritis  patients  established 
in  the  five  acute  patients  and  in  17  of  the  24  subacute  patients  a  ten¬ 
dency  toward  an  increase  in  the  absolute  BIIA  content  of  the  blood  in  gen¬ 
eral  and  in  the  BIIA  content  of  the  leukocytes  (O.I8  to  1.73  iig  per  10,000 
loulescjdies;  reduced  to  one  milliliter  of  blood,  172  to  1470  Aic/nl)  • 
seven  of  tlie  patients  with  a  subacute  course  the  BIIA  content  of  the  leuko- 
cytQS  and  the  BIIA  content  reduced  to  one  milliliter  of  blood  '.rcre  normal 
as  compared  with  healthy  persons  (0.10  to  0.l4jug  per  10,000  leukocytes; 

69  to  lOSyig/ml).  As  evident  from  the  table,  a  reliable  difference  in  the 
average  value  of  the  DI4v  content  was  fouiid  between  progressive  poljarthri- 
tis  patic.vss  and  healthy  persons. 

An  analysis  of  tP.e  examination  results  of  65  chronic  to.nsillitis 
patients  s.-iou-ed  in  42  of  them  a  nonriol  BIIA  cc.ntcnt  in  the  leuluacyvcs 
(v.04  to  0.15  Aig  per  10,000  leuiweytes)  and  also  in  a  reduction  to  one 
milliliter  of  blood  (24  to  96jug/ml).  In  2j  pasier.ts  the  LEA  content  per 
10,000  Icuhncj-tcs  was  increased  (0.I6  to  0.43  ,ug;,  and  so  was  the  BIIA  con¬ 
tent  red'ucoa  to  one  mi-a.ilitcr  of  blood  (IO3  to  3‘'4  Aigj .  But  in  general, 
wc  did  not  find  a  reliable  differe.nce  in  the  average  values  bctv/cen  pa¬ 
tients  tuid  healthy  persons  (Tabic  1). 
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appeared  only  in  the  minimal  optical  dencrcy. 


The  difference  between  the 
reliable  (Table  1). 


man  ’ralues  appears  entimly  real  and 


A  comparative  analysis  crowed  a  direct  correlation  '-etween  the  DI^A 
content  of  the  blood  ana  C-roactive  protein.  In  lb  rheumatic  patients 
with  an  acute  or  subactue  course  of  the  disease  (activities  III  ard.  Il) 
who  showed  high  dIvA  values,  v;c  fc'ani  C-reactiva  protein.  A  strong  posi¬ 
tive  reactio  (t++,  and  core)  was  observed  in  ten  patients;  and  a 

positive  reaction  (++),  in  six  patients,  /efter  antirheumatic  therapy  and 
before  release  from  the  ward,  C-reactive  protein  in  these  patients  disap¬ 
peared,  parallel  with  the  return  of  the  Dili  couteno  to  normal. 

C-reactive  protein  was  established  also  in  57  of  the  60  rheumatic 
fever  patients  with  a  chronic  course  (activity  l),  in  whom  the  DIIA  content 
of  the  blood  was  increased.  Here  the  reaction  was  strongly  positive  in 
15  patients,  positive  in  13,  and  vrealily  positive  (-r)  in  29.  In  three  of 
the  60  patients  with  an  increased  I.  ..  contenm,  no  C-i*eactive  protein  vas 
detemirj3d  in  the  blood.  It  must  bo  emphasized  that  in  seven  rheumatic 
fever  patients  with  a  chronic  course  and  a  normal  DI'IA  content,  the  test 
for  C-reactive  protein  vas  negative. 

Among  the  21  patients  who  had  a  continuously  relapsing  form  of 
rheumatic  fever  and  an  absolute  decrease  in  the  DIJA  content  of  the  blood, 
the  test  for  C-reactive  protein  was  weakly  positive  in  1+  patients,  oiid 
positive  in  four.  IJo  C-ivactive  protein  was  found  in  the  remaining  three 
patients.  In  none  of  these  cases  was  there  a  strong  positive  reaction. 


A  direct  correlo.tion  vas  found  between  the  DIIA  content  of  the  blood 
and  the  antistreptolysin  0  titers  of  rheumatic  fever  patients.  Higher 
antistreptolysin  0  titers  were  obtained  in  seven  wests  of  blood  w'ith  on 
increased  DI'IA  content,  from  patients  with  c.n  ...cute  or  subacute  cciu'se 
of  rheumatic  fever  (activities  III  and  II).  Amo.ng  nine  patients  w.ho 
had  the  ccnti.iuously  relapsing  form  of  the  disease  and  on  increased  DHA 
content  of  t.no  blood,  higher  antistreptolysin  0  titers  were  found  in  six 
casco,  c.nd  noimal  titers  in  the  remaini.ng  th:x.c  cases.  Amo.ng  the  throe 
patients  with  a  normal  DUA  content,  nonwod  ontistroptoib'sin  0  titers  were 
recorded  in  two  cases. 


An  analysis  of  the  results  of  the  examinations  showed  a  parallel¬ 
ism  botwoen  the  DMA  ccr.to.nt  of  the  blood  and  the  fibrinogen  co.ntent  of 
the  blood  plasma.  In  lb  of  ti'.o  I6  patic.nts  with  on  acute  or  subacute 
course  of  the  process  (activities  III  and  II)  and  an  ir.crsascd  DIIA  con¬ 
tent,  the  fibrinogen  content  of  the  blood  plasma  was  found  to  be  increas¬ 
es  (faxim  C.55  to  0.75  g*;#).  A  multiplication  of  the  fibrt.nogun  in  the 


3 


TEXT  NOT  REPRODUCIBLE 

T/laGria,  v:.G  CGtaciiGhod  in  52  of  the  60  patients  vho  suffered  fron  the 
chronic  course  of  the  disease  (activity  I)  crid  had  an  increased  DNA  con¬ 
tent  in  their  hlocd.  It  reust  he  crephasized  that  prior  to  the  release  of 
these  patients  frori  the  uard  and  parallel  vith  the  failure  of  the  DIIA  con¬ 
tent  to  return  to  norreal;  in  rest  i".f  these  patients  (in  45  of  the  60  with 
an  initially  iricreasod  Lli-l  consent;  the  hi-p-  fibrinogen  content  of  the 
plasna  regained  (in  43  patients,  0.52  to  O.65 

In  all  nine  cf  the  patients  -..'ith  a  continuously  relapsing  foin  of 
the  disease  and  an  absolute  decreasj  _n  the  i:lt  content  of  the  blood,  the 
fibrinoa^n  co.ntent  of  the  blood  plasma  was  iner-a.  ed  (O.pC  to  C.70  g^). 

A  less  pronounced  esr.-.-lation  was  feund  between  the  D'lP.  content  of 


olooa 


Lhe  values  of  the  diphenylamine  reaction 


nicromethod 


of  the  diphcnylcsr.ine  reaction  was  usei,  as  deser_bed  by  f.  I.  Larskiy  in 
-957,  arm  rcccmtendcd  by  the  Institute  of  Iu:eu;-.atien,  Acad.emy  of  Medical 
Sciences  USSl,  in  its  "MethclolOGical  Instructions, "  in  1941.)  OniLy  nine 
of  the  16  rhcuuatic  fever  patients  in  the  active  phase  witn  an  acute  or 
subacute  course  (activities  III  and  II)  and  an  increased  l.’A  cc.ntont  were 
the  values  of  the  ditheni'lanine  reaction  increased  (optica-  density  0.24-5 
to  0.55c).  In  seven  patients  the  reaction  was  ncrrsal  (C.hfO  to  0.212). 

An  adccu..te  correlation  was  not  established  for  patients  s'ui’ferinG  fren 
the  chronic  course  cf  the  disease  (activity  l).  Increased  values  of  the 
diphcr.yicni.ne  reaction  (0.223  to  0.39^)  fourm  in  orJLy  bO  of  the  60 
patients  wiuh  an  increased  3111  content,  h'cmal  values  of  the  diphcni’l- 
c;.iir.o  reaction  wer:  i'ecordcd  only  in  three  of  the  seven  patients  in  this 
Group  wh.o  had  a  noinnal  3IA  cor.to.nt  in  the  blood.  In  four  of  these  sever, 
patienus,  at  a  normal  KH  content,  the  diphenylaaino  reaction  was  posi¬ 
tive  (0.223  to  0.842), 


•vw,. 


no  paral-lelisa  bct*..’ecn  the  312-1  content  and  the  values  of  the  di- 
phc.nylcLuir.2  reaction  was  found  in  patients  sufforinG  fro.a  the  continuous¬ 
ly'  relapsir.G  fora  of  the  disease.  Of  21  patients  in  tlus  _roup  with  u 
low  absolute  Dill  conto.nt  i.n  the  blood,  hicher  diphcnylaai..c  values  wore 
obtained  orJy  for  seven  patients  (0,230  to  0.-i25),  osA  in  l4  the  diphenyl- 
aai.ne  reaction  aid  not  depart  fraa  the  rxrr.  (0.125  to  0.21C).  the 

censja-'ative  analysis  showed  that  the  detemination  of  the  3'IA  content  in 
tl’.a  blood  is  mere  irmlcativc  than  t;.c  dapher.yic.'nlnc  value  in  the  case  of 
rheumatic  fe\x*r  patients  in  the  active  phase,  with  a  continuously  rclaps- 


ir.G  form  of  the  disease . 


L.  rhe’-rcatic  fev'cr  patients  in  the  active  phase  we  -‘ere  unable  to 
fi.-.d  a  Statistically  reliable  ccrrelatic.'.  between  th.c  3.'y.  co.nter.t  in  the 
bleed  a.na  the  sialic  aeid.  )l..e  blcod  was  tested  for  sialic  acid  accord- 
ir.G  to  the  G'2"~:*aliy  cup-'^yed  ruthois  reeoruer4.cd  by  the  Ir.stitute  of 
I':.cur.ati5.e,  Aea-crv'  of  Medicsl  Sciences  USSIi,  in  the  ’  Ihthaiolojic&l  In- 
etruutic.;,"  Ivul.)  Che  cfu-ntitative  value  of  sialic  acid  )i.n  units  of 
c.--ical  we.nsity)  vac  increased  (C.240  to  0.453)  orJLy'  in  Cl*  of  t;;a  IC9  pa- 
ti-r.ta  whose  3141  conte.nt  in  the  blcod  showed  a  distinct  d-parturo  free 
the  .norm. 


aurraar"" 


The  foUcvinQ  coaclusioi.s  naj-  he  dra’wti  frcci  the  results  of  the  in- 
\'cstiGation: 

In  rheuinatic  fc\'er  patients  with  an  acute,  subacute,  chronic, 
and  latent  course  of  the  disease  (activities  III,  II  and  l)  the  DriA,  con¬ 
tent  of  the  ^^ikocytes  is  Increased  in  nost  cases,  even  when  reduced  to 
one  lailliliter  of  blood.  Parallel  with  the  increase  of  the  DliA.  content, 
hc«>rever,  in  patients  suffering  fron  the  continuously  relapsing  fora  of 
the  disease  there  is  acre  often  an  absolute  drop  in  the  aaount  of  DIIA.  in 
the  blood,  and  this  drop  hardly  changes  in  the  course  of  subsequent  exami¬ 
nations  . 


2 .  In  nost  patients  suffering  fren  an  acute  or  subacute  fom  of 
the  disease  (activities  III  and  II)  the  D2IA  content  returns  to  normal  as 
the  activity  of  the  process  dininishes.  In  patients  suffering  fron  a 
chronic  course  of  the  disease  (activity  I),  in  nost  cases  this  index  does 
not  return  to  nomal  before  the  patients'  release  fron  the  ward. 

3«  A  hij^ier  DliA  content  in  the  blood  is  found  in  nost  patient^uf- 
fering  fron  progressive  polyarthritis,  especially  in  the  acute  course  of 
the  process,  t  i 

k.  In  acre  than  50  percent  of  the  investigated  chronic  tonsilli¬ 
tis  prtients  the  DIIA  content  of  the  Isulcocytes  is  nortjal,  and  also  when 
reduced  to  one  ailliliter  of  blood.  In  the  tonsil  tissue  the  DIIA  con¬ 
tent  was  increased. 

5.  The  investigation  established  a  direct  correlation  between  the 
DIIA  conter.i  of  the  blood  and  the  C-reoctivc  protein,  ontistrcptoli'sin  0 
titers,  and  fibrinogen.  The  correlation  with  the  values  of  the  dipl»nyl- 
aair.c  reaction  and  sialic  acid  test  vaa  less  pronounced. 

Ln  patients  in  the  active  phase  of  the  rheumatic  process  on  in¬ 
creased  d:v.\  content  was  Ibund  more  frequently  than  on  increase  in  the 
values  of  the  dlpbcnylsalne  reaction  ond  sialic  acid. 


